countries. Thanks to their low permeability, high swelling and high radionuclide 54 retardation capacities [1] [2] [3] , they are expected to limit the release of radionuclide to the 55 surrounding host rock [4] . After installation in the repository, the engineering barriers 56 will simultaneously undergo the intrusion of groundwater from the host rocks or 57 geological barriers, and the stress changes mainly due to the bentonite swelling. 
where κ and κ s are the macro-structural elastic compressibility parameters for changes 107 in stress and in suction, respectively, p atm is the atmospheric pressure.
108
The variation of pre-consolidation mean net stress (p 0 ) with suction is given by an LC that controls the rate of compressibility decrease with increasing suction.
117
The micro-structural deformations-induced plastic strains are described by two 2) As mention above, the SI and SD yield curves are assumed to be always activated, 131 the macro-structural plastic strain induced by micro-structural strain is: radial direction, the sample undergoes first a stress path close to the isotropic conditions.
210
The significant interaction between micro-and macro-structural levels in this condition 211 leads to larger volumetric strain as compared to the oedometer condition for other tests. 
234
A summary of the model parameters thus determined and the initial conditions is given 235 in Table 1 . 
300
On the other hand, the estimated micro-structural water content (w em ) was found to be 301 higher than the water content corresponding to the WRC in the intra-aggregate region.
302
This discrepancy is due to the micro-pores that were unsaturated in reality but assumed Tables   419   Table 1 
